livestock production. However, antinutritional factors like phenolics, tannins, saponins and alkaloids have been reported in sheabutter tree and its products [10, 11, 12, 13] . Meanwhile, [13] reported that ruminants can tolerate more sheabutter nut meal than monogastrics, but inclusion rates higher than 30% was observed to affect digestibility of other feedstuffs in the ration. It was reported [14] that boiled sheabutter nut cake was used in pigs up to 20% but higher inclusion level rate was poisonous. Lower performance, decreased red blood cells concentration, haemoglobin, haematocrit and serum cholesterol were reported in boiler thus, maximum inclusion level of 2.5% was recommended [11, 15, 16] .
Although, it was speculated [17] that shea nut cake could be utilized in diets of lactating buffaloes, growing buffalo calves, sheep and rabbits, the safe inclusion level was not given. Similarly, [18] fed sheanut meal to rabbits, but did not consider feed and water intake yet, recommended as high as 25% inclusion level even when mortality and effects on performance were recorded. Also, it was stated that sheanut meal was low in protein content, a potential toxicity thus, it was recommended to be used as non-nutritive bulk in diets [13] . Hence, this study was aimed at investigating the effects of graded levels of sheabutter nut meal on feed and water intake as well as haematological indices of grower rabbits.
MATERIALS AND METHODS

Geographical Description of the Experimental Site
The study was conducted at the Nasarawa State University Teaching and Research Farm, Shabu-Lafia Campus, Lafia, situated in the north central region of Nigeria. Lafia is located on latitude 08 o 35Ꞌ N, longitude 08
o 34Ꞌ E, altitude of 181 m above sea level with temperature ranging from 32 to 35 o C, relative humidity between 58 and 63%, average day light of 9 to 12 hours and approximately 1,400 mm rainfall per year [19] . The vegetation consists of different species of trees, shrubs, leguminous browse plants and grasses with fairly undulated terrain.
Chemical Analysis of Sheabutter Nut Meal
Sheabutter nut meal was gathered from local milling centres in Kwandere, Nasarawa State, where sheabutter nut oil was extracted. Aliquots from each centre were taken, pooled and mixed properly. Samples were taken from the mixed aliquots for chemical composition determination using the procedures of [20] and the analysis is presented in Table 1 . 
Table1. Chemical composition of sheabutter nut meal
Nutrients
Experimental Diets Formulation
The soya bean meal and premix were obtained from Jos, Plateau State while, other feedstuffs were sourced from Shabu, Nasarawa State. The feedstuffs were used in formulating the experimental diets presented in Table 2 based on recommendations for rabbits [21] . The nutritional value of the experimental diets was calculated using feedstuff table [22] . 
Experimental Design and Animal Welfare
A total of 60 mixed breed grower rabbits at 7 weeks old, weighing between 0.97 and 1.2 kg were bought from National Veterinary Research Institute, Plateau State, Nigeria. They were randomly distributed into five treatments (T1: 0.0% SNM; T2: 2.0% SNM; T3: 4.0% SNM, T4: 6.0% SNM; T5: 8.0% SNM). Each of the treatments had a total of twelve rabbits (1 buck: 1 doe ratio) that were paired based on sex in hutches measuring 64 cm length x 62 cm width x 48 cm height. The formulated diets and clean drinking water were offered to the experimental animals ad libitum. The hutches, pens, water troughs and feed troughs were thoroughly cleaned, washed as well as disinfected at regular interval and the environment was often cleared to maintain good hygiene. Lighting system was provided in the pens in order to give illumination, warmth and enhance feeding at night throughout the nine weeks experimental period. In the course of two weeks adaptation period, anti-stress, antibiotics and anthelmintic were administered according to the manufacturers' instructions. This experiment was carried out purely as an observational work so, ethical permission was not considered necessary. More importantly, Animal Care and Use of Experimental Animals clearance was not obtained, because these laws do not exist in my Institution (Nasarawa State University, Keffi, ShabuLafia Campus) at the moment.
Data Collection and Statistical Analysis
The feed offered and the remnants were weighed, the differences in values were considered as the feed intake and the values were recorded weekly. The volume of water offered and the leftover were measured in 1000 ml volumetric flask and the differences in values were recorded as water intake on weekly basis. At the end of the feeding trial, blood samples were collected from six rabbits (1buck: 1doe) per treatment through cardiac acupuncture by a veterinary expert. The blood samples were collected in bottles containing ethylene diamine tetra-acetic acid for haemoglobin, packed cell volume, platelet, red and white blood cells determination [23] . Data collected were analysed according to analysis of variance of [24] statistical package and the mean values were separated where applicable, using least significant difference of the same software. Table 3 shows the weekly feed intake of rabbits fed graded levels of sheabutter nut meal. There were no statistical differences (P>0.05) in all the mean values among the treatments. Meanwhile, feed intake values were as high as 2.7 kg/wk (T4), 2.63 kg/wk (T1), 2.61 kg/wk (T2), 2.81 kg/wk (T4) and 2.97 kg/wk (T2) in weeks 1 to 5 respectively. It was observed that feed intake increased from a range of 3.03 kg/wk in T5 at the 6 th week to 3.49 kg/wk in control at the 9 th week.
RESULTS
Table3. Feed intake of grower rabbits fed graded levels of sheabutter nut meal (kg/wk)
Weekly water intake of rabbits fed graded levels of sheabutter nut meal is provided in Table 4 Presented in Table 5 are the haematological indices of grower rabbits fed graded levels of sheabutter nut meal. There were significant differences (P<0.05) in all the parameters measured except, in white blood cells whose values ranged from 5.28 x 10 9 /l in T1 to 6.48 x 10 9 /l in T5. Haemoglobin value was statistically superior (P<0.05) in T5 (11.9 g/dl) compared to 10.1 g/dl, 10.5 g/dl and 10.9 g/dl recorded in treatments 5, 3 and 2 respectively. These values were however similar but differed significantly (P<0.05) from 7.0 g/dl recorded in the control. The packed cell volume was highest (40.0%) in T5 followed by 33.0% (T3), 32.7% (T2), 29.7% (T4) and 27.7% (T1) respectively. The platelets value was similar in treatments 4 (176.7 x 10 9 /l) and 5 (176.3 x 10 9 /l) but both values were statistically lower (P<0.05) than 296.5 x 10 9 /l, 332.5 x10 9 /l and 439.3 x10 9 /l recorded in T3, T1 and T2 in that arrangement. While the red blood cells values did not differ in T2 (2.91 x 10 12 /l) and T3 (2.88 x 10 12 /l), the values were however significantly higher (P<0.05) than 2.48 x 10 12 /l and 2.17 x 10 12 /l recorded in T4 and control respectively but were lower than 3.73 x 10 12 /l observed in T5. There was no mortality among the experimental animals throughout the study period.
Table5. Haematological indices of grower rabbits fed graded levels of sheabutter nut meal
DISCUSSION
The results revealed that feed intake did not follow a particular pattern and did not differ among the treated rabbits even at every stage of the growth phases. It was observed that the rate of feed intake increased with age suggesting that the rabbits were still growing. This trend followed the report of [25] who observed increased feed intake concomitantly with increase in age of rabbits. Also, it was similar to the findings of [26] when maize was replaced with cassava peel in rabbit diets and [27] in rabbit feed restriction trial. More so, the finding was comparable with the report of [28] that fed diets containing Moringa oleifera and Leucaena leucocephala and recorded no effects on growth performance in rabbits. Although, there was somewhat distortion of feed intake at the beginning of the experiment, there was seemingly uniform trend in the subsequent weeks. This observation was probably due to acclimatisation to the test diets, environment and perhaps due to feed wastages as a result of scooping attitude of rabbits. The distorted trend was probably overcome largely due to acceptance of the experimental diets, suggesting that sheabutter nut meal may not be palatable to rabbits.
The weekly feed intake pattern indicated that the rabbits were at their growth phases even up to the 9 th week of study, when they were about 17 weeks of age. This agreed with the report of [29] that rabbits attain full maturity at about 24 weeks of age. Also, the finding agreed partially with the report of [30] who described puberty as the stage when the endocrine functions of the testicles become clearly evident. Meanwhile, the observed feed intake value was higher than about 0.59 -0.91 kg/wk reported elsewhere [26, 27] . This could be largely due to the differences in the physiological status of the rabbits used. It was however close to about 130 g of feed per kg live weight recommended for grower rabbits [3] .
Therefore, sheabutter nut meal may be included in rabbit nutrition, but the antinutritional constituents which was however not determined in the present study, should be considered in order to avert the consequences. This becomes important because of the report by [31] that antinutritional factors could reduce voluntary feed intake, diminish digestibility and utilization of nutrients as well as cause metabolic disorder and toxicity in livestock. Also, water intake was initially distorted at the beginning of the experiment but was observed to normalise subsequently. Meanwhile, the level of water intake among the treated rabbits did not follow a particular pattern and were similar among the treated rabbits.
This observation contradicted the report of [27] who reported linearity in water intake pattern in rabbits. However, the level of water intake was higher than 124 -250 ml per day and seemingly contrasted decrease in water consumption observed in rabbits of similar physiological status [27] . It was however close to about 250 g of water per kg live weight recommended for grower rabbits [1, 3] . The observed increase in the water intake at the later stage of the experiment, probably reflected that the rabbits were still growing, concurring with the report of [1] who stated that water intake increased from 200 to 250 g a day per kg of live weight. Since the rate of water intake in the study did not follow a particular trend and did not differ among the treated rabbits, it possibly indicated that sheabutter nut meal may not unduly influence the electrolytes, ionic and metabolic activities of grower rabbits.
The white blood cells values were within 5.4 -9.9 X 10 9 /l, the haemoglobin value was similar to a range of 6.7 -15.4 g/dl and the platelets value was close to 75 -763 x 10 9 /l reported in normal and healthy rabbits [32, 33, 34] . In the same trend, white blood cells value was within 5.4 -9.0 x 10 9 /l, packed cell volume was comparable to 28.0 -45.7% and the red blood cells were however lower than 3.5 -7.0 x 10 12 /l reported elsewhere [32, 33, 34] . The observed disparity could be largely due to the breed, age, sex as well as physiological status of the rabbits involved and partly due to the climatic conditions of the experimental sites where the studies were performed.
